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General description of the setup used for studying ex- 


tensive air showere and the provisional results ob- 
tained 


SOURCE: International Conference on Cosmic Radiation. Moscow, 


1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kage. .-- 
kadnyye protesessy, 5-16 oA Ss 


TEXT: <A complex experimental setup was installed at Moscow State 
University, consisting of a Simultaneously operating physical appa- 
ratus plus the corresponding radiotechnical equipment and photo- 
graphical -recording devices. The setup incorporates over 5000 Gei- 
ger-Miller counters (forming a hodoscope), about 150 ionization 
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chambers and a large diffusion chamber. The setup is designed for a 
comprehensive and simultaneous investigation of all the basic compo- 
nents (electrons and photons, nuclear-active particles and p-mesons) 
of extensive air showers at sea level. The setup was designed in 2 
different configurations: the first at the end of 1957, and the se- 
cond at the beginning of 1959. Below, only the results obtained by 
means of the first setup are considered. The setup was located in 

a special building and in 10 mobile laboratories. The showers were 
registered by the system of hodoscoped counters. Part of the coun- 
ters were shielded (those for detecting the nuclearactive particles 
and the s-mesons) and the other counters were not shielded. The io- 
nization chambers served to determine the lateral distribution of 
the electron-photon component and of the nuclearactive component. 
The microstructure of the electron component was studied by means 
of the diffusion chamber. Special measures were taken to ensure 
continuous and prolonged operation of the setup. The main units of 
the setup were automatically controlled, in particular the supply 
units and the photography system. The operation of the setup (a8 a 
whole) was controlled (triggered) by a selection system; in parti- 
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cular, the showers were selected in accordance with the density of 

the electron flow and of the a-mesons. The setup was in operation 

for about 2500 hours, yielding a large amount of experimental data 

which are still being processed. The probability theory (Baye's 

theorem) was used for determining the (x,y)-axes and the number of 
particles N of the shower; in addition the distribution function 

f(r) as well as other distribution functions were determined (r de- 
noting distance). The values of x, y and N were found by means of 

@ special electronic simulator. The density distribution of elec- 

trons and mesons was determined by means of formula ae 


a m4 
W(p) = fi- exp(- po; )| veexp [- poy (n,- m, I 
i 


where m, is the number of counters which operate over an area o%, 
and ny = the overall number of such counters. The energy E of: the 
electron~photon component was determined by means of ionization 
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chambers, shielded with lead (up to 6 om thick}. A very comprehen- 
Sive picture of the particles and energies was obtained for showers 
whose axes fell within the system of 128 cubic detection chambers, 
The setup permits observing the central part cf an atmospheric 
shower, whereby its several layers are Simultaneously observed; 
this corresponds to the individual observation cf the electron- a 
photon, nuclearactive and Ali-meson components. The processed mate- 
rial already yielded a fairly detailed picture of the structure of 
extensive air showers at sea level, Thus, the lateral distribution 
of particle flow in the individual showers was ascertained. It was 
found that the lateral distribution varies (in the + to 25 m range) 
from shower to shower; the average distribution is, in the range of 
5 em to 100 m, as follows: 
| KN -3 
1 50,6  Ky= 343-107", 0,05¢r0,3 m 


pir) z (cont'd) 
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2 » Ky= 2+1077, 0,3¢r(100 m 


The lateral distribution of the electron-photon components also 

fluctuates from shower to shower. At distances smaller than 1.5 mn, 
these fluctuations are particularly sharp. The nuclearactive com- 
ponents also exhibits considerable energy fluctuations. The fluc- 


tuations in the high-energy m-mesons were not yet analyzed. The en- 
ergy of the electron-photon component Eoph was calculated for a | 
shower with number of particles equal to (2.7+0.2)*NB, where B is m4 
the critical energy for air (72 Mev). The above value was obtained 


with an accuracy of appr. 30%. It was found that the energy of the 
nuclearactive component E, ® (0.5 to 1-0)B oon This value is, how- 


ever, subject to considerable fluctuations and the experimental da~ 
ta are as yet insufficient to determine the contribution of the 
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nuclearactive component in showers. In addition, the above-men- 
tioned fluctuations severely delimit the choice of a theoretical 
model for the development of showers. Particular attention was de- 
voted to the structure of the shower in the immediate vicinity of 
its axis, where the particles of highest (for the particular show- 
er) energy should be concentrated. This led to the discovery ofa 
new effect: Groups of particles (from 4 to 26) travel in narrow 
beams (not exceeding 8 cm in diameer) in the neighborhood of the 
axis (or along the axis itself), whereby their lateral distribution 
shows that the beams are not due to Poisson fluctuations. The new 
effect can be explained as follows: Either the beam is the core of 
a "young" electron-photon shower which originates from a high-ener- 


gy q7°-meson at a certain distance from the apparatus, or the beam 
consists of fi-mesons. These two possibilities are discussed. The 
observed irregularity in the lateral distribution of A-mesons in 
the vicinity of the shower axis might be related to the new effect. 
There are 6 figures and 2 tables. 
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ASSOCIATION: 


skiy institut yadernoy fiziki 
fic Research Institute of Nucle~ 
ate University, Moscow) 


Nauchno-issledovatl' 
MGU, Moskva (Scienti 
ar Physics Moscow St 
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TITLE: ~ Study of cores of individual air showers 


SOURCE: International Conference on Cosmic Radiation: Moscow, 
1959. Trudy. v. 2. Shirokiye atmosfernyye lini i kas-— 
kadnyye protsessy, 71-79 


TEXT: The experimental Setup is described; the results of the ex~ 
periments are given. The principal apparatus consists of a 

of ionization chambers which Operated in conjunction with +t 

plex setup of Moscow State University (see article on Pp. 5, same 
Trudy). The ionization chambers were disposed in two rowae of 60, 
respectively 64 chambers each. The large number of chambers made it 
possible to obtain a continuous pattern of ionization distribution 
in space. The lower row was shielded by a triple layer Pb-C-Pb, 

The graphite layer acted like a converter of energy (of nuclearac- 
tive particles into electron-photon energy). The energy fraction 
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0.2 to 0.37. In processing the results, the main attention was de- 
voted to the case when the shower axis passed through the ioniza- 
tion chamber system. According to cascade shower theory, the axis 
of high-energy showers can be localized in a small region. It was 
found that this holds also in practice. The position of the axis 
was determined by two independent methods, without any discrepancy. 
The showers recorded. during a certain time interval were :represen- 
ted as a "point field", whose abscissas and ordinates give the to- 
tal number of particles in the shower and the energy flux in the 
core, respectively. In order to ascertain the relationship between 
the numter of particles N and the corresponding mean energy flux 


E, the various points were averaged. It was found that for N =10°, 


E = 104 relativistic particles. To one and. the same intensity of 
shower there corresponds a whole range of values E, whereby the 
spread of the points increases with decreasing intensity of shower. 
The character of the ionization distribution in the vicinity of the 
shower core varies. In the majority of cases, the shower has an 
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elementary structure, i.e. the ionization density has one sharp 
maximum, In some cases, a broadening of the core was observed; thus, 


out of 39 showers with N 10°, one third belong to complex-structure 
showers. It was found that the ionization-density distribution can 


was found to be 4.6+10° rel. particles = 2.3-1012 ev. This was com. 
pared with the mean energy of the electron-photon component: 2.86 


104 rel, particles = 2.8-10!2 ev. Integrating the lateral-distri- 
bution function of high-energy nuclearactive particles over a ra- 
dius of 2.5 m about the axis, it was found that such a circle con- 


tains 0.9 particles with an energy >5-10!! ev. (for showers with 


N = 107), Further, the energy spectra of nuclearactive particles 
in the central regions of showers of various intensity were con- 
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TITLE: Study of lateral-distribution function of charged par- 
ticles and of the energy density of the electron-photon 
component of extensive air showers 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959.. Trudy. v. 2. Shirokiye atmosfernyye livni i kas- 
kadnyye protsessy, 117-122 


TEXT: The data obtained by means of the diffusion chamber and the 
hodoscoped counters permit determining the particle distribution in 
the neighborhood of the shower axis as well as at large distances 
from it. These data can be used for determining the number of par- 
ticles and the position of the axis to an accuracy of approximately 
1 m by means of the hodoscoped counters, and to an accuracy of se- 
veral centimeters if the axis lies within the limits of the diffu- 
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sion chamber. The electron-photon component at large distances from 
the axis was etudied by means of large ionization chambers, shiel- 
ded with lead. During 1000 hours of operation, 28 cases were Tre- 
corded of the axis (of showers with number of particles N2102) 
passing through the core detector. All these showers were investi- 
gated in detail with respect to distribution and energy of par- 
ticles. The cases most favorable for analysis are those, in which ] 
the shower axis lies in the diffusion chamber. In all, 7 such ca- 
ses were recorded. For each of these showers, the leteral—distri- 
bution function of particle density was constructed for distances - 
ranging from 5 cm to 1 m from the shower axis. It wes found that the 
form of the distribution function varied from showez to shower in 

the core region. In that region, a peculiar feature of particle 
distribution was observed, namely a narrow beam (4 ¢m in diameter) 
of particles, consisting of a large number (4 to 15° of particles 
with collinear tracks. From data obtained by means vf the hodoscoped 
counters and knowing the position of the shower axiii, it is poss- 
ible to construct the distribution function of charyed particles up 
to a distance of r = 25 m. from the axis, for each :ndividual 
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shower. Then the experimental distribution functiors were compared: 
with the theoretical functions of Nishimura and Karata. The re- 
sults of the comparison are shown in a table. A di:ference was n0= 
ted in the form of the distribution of the energy flux of the el- 
ectron-photon component in the individual shower at a distance of 
rewsim, and at large distances from the axis; this is due to lo- 
cal fluctuations in the form of the energy distribution in the core. 
In each of the investigated showers, the energy flux of the elec- 
‘~ron-photon component was found within a radius of 25 m; it turned 
out that the electron-photon component energy-flux was stronger oat 
(on the average) in showers with small s, than in showers with 
large 5 (s being the "age parameter"). The system of counters per- 


mitted recording showers with number of particles N= 10¢ to 107. 
The data yielded by the diffusion chamber were used for construct- 
ing the distribution function for distances r¢@1 m from the shower 
axis. The conclusion was reached that the form of the electron- 
photon energy distribution-function does not depend on the number 
of particles in the shower. Therefore, all the data were referred 
to a shower with same N, and the average energy-density distribu- 
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tion constructed. Approximating this distribution by a power law of 


‘type rr? one obtains for the exponent n the following veliues (as a 
function of the distance r from the axis): 


n= 1,2 + 0,2, 0,1¢r@Zin i+ 
n= 1,5 + 0,2, 1€r dom 

n = 2,0 + 0,3, 10€r 60 m 

n = 2,6 + 0,2, 60¢€r 1000 m 


Further, the mean energy per electron was obtained from experimen-~ 
tal and theoretical values (based on the cascade shower theory) 

of the mean energy as a function of r showed a discrepancy which 
can be removed by taking into account the effect of nuclear scatter- 
ing. The experimental values permit calculating the energy of the 
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electron-photon component, viz. Eeph = 2.5 BN, where 8 denotes the | 


mean energy loss per unit of depth t. There are 2 figures, 1 table 
and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc. The referen- 
ce to the English-language publication reads as follows: J. Nishi- 
mura, K. Kamata. Suppl. Theor. Phys., no. 6, 1958. 
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AUTHORS: Vernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku-. 
likov, G. V., Nechin, Yu. A., and Khristiansen, G. B. 

TITLE: Study of high-energy nuclearactive component of exten- 


sive air showers at sea level 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas- 
kadnyye protsessy, 123-131 


TEXT: The high-energy nuclearactive component was studied by the | 
apparatus of Moscow State University. The nuclearactive component 
was detected and measured by means of hodoscoped counters and ioni- 
zation chambers. The processed hodoscope data permitted determining | 
the total number of particles N and the distance R, of the shower 


axis from the ionization chambers. Part of the data were processed 
py the clectrenic computer of Moscow State University; thereby the 
number of particles was determined to an accuracy of approximately 
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20%, and the position of the axis to within 0.25 m, provided it fell 
inside the area of a detector of 4 m@. The joint processing of the 
data of the hodoscope and ionization chambers yielded the mean ener- 
gy of the nuclearactive component of showers of various number of 
Particles, the energy spectra of the nuclearactive particles in the 
central part of the shower, the lateral distribution of the energy 
flux carried by the nuclearactive component in the central part of 
the shower and the lateral distribution of the nuclearactive par- 
ticles. Showers, whose axes were at a distance of less than 10 m 
from the detector of nuclearactive particles, were selected for fur- 
ther study. These showers were divided into 4 groups according to 
number of particles; over 1000 such showers were investigated. The 
integral spectra of nuclearactive particles of energies Bako" ev. 
were obtained for the 4 groups. The integral spectra of nuclearac- 
tive particles, averaged over the showers of all the groups, can be 
approximated by an exponential function with exponent ¥ = ~1.0+0.2. 
Por showers with large N (group 4), the value of y~ sho s a decreas- 
ing tendency. The space distribution of the energy flux near the 
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axis can be approximated by an exponential function with exponent 
n=- 1.5 + 0.2. A typical correlation was established between the 
electron-phcton and the nuclearactive components of cores of the in- 
dividual showers, namely showers with an electron-photon component 
of an energy much higher than ‘the average, have (as a rule) a nu- 
clearactive component of lesser energy. The converse was also ob- 
served. The measurements gave direct evidence of the presence of nu- 


clearactive particles of high-energy 1014 ev.) in showers at sea 
level, and of the considerable importance of the nuclearastive con- 
ponent in the energy balance of the shower. The nuclearactive com- 
onent in the central part of the shower carries an energy which is 
ton the average) almost as large as the entire energy of the elec- 
tron=photon component at the level of observation. The presence of 
considerable energy in the nuclearactive component affects the ab- 
sorption of particles in the shower. The development of individual 
showers can differ considerably, as the magnitude of the energy of 
the nuclearactive component differs considerably in the individual 
showers. The main contribution to the energy flux carried by the nu- 
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clearactive component within a circle of given radius is made by 
high-energy particles, whose lateral distribution is such that, on 


the average, all the particles with energy 310!2 ev. are contained 

in a circle of radius r = 1 m. The distribution of the energy flux 
carried by the nuclearactive component showed that this flux is uf 
fairly widely distributed. Further, the transverse momentum im- 

parted to the particles (during their generation), was es 

The nuclearactive component of showers with N = 104 to 10 

level carries an energy of 0.5 to 

by the electron=photon component, 

ations of the nuclearactive compon showers, the 
development of the showers fluctuates, too. The distribution of the 
energy flux of the nuclearactive component over a region of 14720 n 


near the axis is deseribed by the law 7240.25, such a distribution 
should affect the characteristics of the soft component. There are 
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So- 
viet-bloc. The reference to the English-language publication reads 
as follows: J. Nishimura, K. Kamanta.Suppl. Prog.Phys.,no.6, 1958, 
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AUTHOR: Goryunov, N. N, 
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TITLE: A 128-Channel Recorder for use With Ionization 
Chambers (Registriruyushcheye ustroystvo dlya 
lonizatsionnykh kamer na 128 kanalov) 


PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 3, 
pp 84-89 (USSR) 


ABSTRACT: Each channel in the apparatus has its own ionization 
chamber; the apparatus is meant for use with extensive 
air showers. Hach chamber is a cube of side 25 cm; 
the collectar in each is a cylinder 10 mm in diameter and 
100 mm long, The gas (98% Aa, 2%N) is at a pressure 
of 830 mm Hg. The electron collection time is about 
20 psec, The dynamic range of the non-linear (loga- 
rithmic) amplifiers coupled to the chambers is 8000:1, 
Fig 1 shows the block diagram, in which units 1 ~ 6 
are duplicated 128 times, 1 is the ionization chamber, 

2 is a head amplifier, 3% is the main (non-linear) 

amplifier, 4 is a gate, 5 is a store, and 6 is an 

electronic switch, 2? is an amplifier, 9 is a photographic 
Card 1/3 recorder, 10 is a summing circuit fed by all 128 channels, 
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amplifier, and 17 is a blocking circuit, Fig 2 shows 
the head amplifier (top half), with the non-linear 


the circuit of unit 14; there are two oscilloscopes, 
one for each set of 64 Channels, and each set of 64 

is divided into 4 blocks of 16, the four blocks are 
Sonnected in turn to the circuit of Fig 4, in which the 


opened, The pulses are then presented on the 


Card 2/3 Oscilloscopes in the form shown in Fig 5. Fig 6 shows 


410010-3" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516 


Toto ERE OR ERE Pd 


CIA-RDP86-00513R000516410010-3 


"APPROVED FOR RELEASE: 03/13/2001 


+ 


05447 
5OV/120-59-3~18/46 


A 128-Channel Recorder for use With Ionization Chambers 


(blocking oscillator) used to detect 
paratus, 


very poor genera 
There are 7 figures and 4 Sovie 

ASSOCIATION: Nauchno-issledovatel' skiy institut yadernoy 
fiziki MGU (Nuclear Physics Research Institute of 
Moscow State University) 


SUBMITTED: April 10, 1958 
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AUTHORS: . Vernov, S. N., ryunov, N. N., Zatsepin, G. fe, Kulikov, Go, 
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(Issledovaniye stvola shirokogo atmosfernogo livrya) 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 669-681 (USSR) 


ABSTRACT: The group of research 
by D. V. Skobel'tsyn ¢ 
‘atmospheric showers th 


core was carried out. 

experimental arrangement a concerning 

the electron-photon and the nuclear-active components of the 

shower core. The experimental gysten consisted essentially 

of a diffusion chamber (0.64 m*), 124 ionization chambers in 

hodoscope-connection, special filters and 672 Geiger-Mueller 

(Geyger, Myuller) hodoscope counters of different sizes. The 

Card 1/4 method, which is described as new, is described in detail, 
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and the possibilities it offers are discussed. The entire 
device remained in operation for 1300 hours and recorded more 


were recorded. Figure 4 shows a Photograph of the diffusion 
chamber for guch a passage and the correaoponding oulse oseil- 
logram of 64 ionization chambers. Tho article giveo numerous 
individual data concerning different showers as e.g. the 
donization distribution in the 64 fonization chambers of the 
firat and second row reapeatively for N 8.109, 144.102 


& 
and N ~ 107 with a spatial distribution of energy flux 


w/e? (Fig 6). Figure 8 shows the sare, expressed by the 
number of relativistic particles passing through the ionization 
chambers of the first and second row for N= 104 and 


2.104 ana an energy flux ~1/r2 ang ~1i/r. Figures 6 and 8 
show the particle flux distribution in the diffusion chanber 


Card 2/4 for N = 2.10° and 3.5.104 respectively. In extensive air 


Seuss 
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showers with N > 10° it was observed in the shower core 

(r < 1m) that the total energy of nuclear-active particles 

is of the order of the energy of the electron-photon con- 
ponent at the same distance from the axis; for individual 
showers, however, the ratio of these energies showed different 
values. The energy current density of the electron-photon 
component shows an increase of up to r = 20 + 30 cm from 

the shower axis; the course of energy flux density in depen- 
dence on r cannot be represented by a general formula. It 
fluctuates between ~1/r and ~1/r?. The energy fluxes of 
electron-photon and nuclear-active components of the shower 
core show considerable fluctuations (up to 10 times). The 
authors finally thank Academician D. Y. Skobel'tsyn for his 
help and interest, Y. VY. Borisoglebskiy for his collaboration, 
Professor N. A. Dobrotin for his help and discussions, and 
further also a group of collaborators of the MGU: A. 7. 
Abrosimov, S. S, Glagolevskiy, B. V. Subbotin, A. D. Yerlykin, 
A. B. Kamnev, E. N. Sosnov for their help in carrying out 
experiments. There are 8 figures, 2 tables, and 12 references, 
11 of which are Soviet. 
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ABSTRACT : 


Card 1/4 


Sov /56-36-4-2/70 
Vernov, S. Ne, Babetskiy, Ya. S., Goryunov, N. N., Kulikov, G.¥, 
Nechin, Yu. A., Strugal'skiy, Z. +, KhristTansen, CG. B. 


On the Structure of the Core and the Central Regions of Extensive 
Atmospheric Showers at Sea Level (0 strukture stvola i tsentral'= 
nykh oblastey shirokikh atmosfernykh livney na urovne morya) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36, 
Nr 4, pp 976-984 (ussR) 


The object of the present paper was an experimental investi- 
gation of the spatial distribution of the energy flux of the 
electron-photon and the nuclear-active component in the co-re 
and the central regions of extensive air showers; the present 
paper is a continuation of an article ublished in the pre~ 
ceding issue of this periodical (Ref 1), in which the method 
and the experimental arrangement were already described. 
Figure 1 is a schematical representation of the chamber system 
with the distribution: of hodoscope counters. The counters were 
located in groups of 12 and 24 in containers. The ionization 
chambers had a total area of 4 m°. In the course of the 1800 
hours during which the apparatus was in operation, about 18000 
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showers were recorded, with particle numbers of between 10 


and 


40°, and axes which were at a distance of up tc 30 m from the 
system of ionization chambers. From the manifold material ob~ - 
tained by these investigations the spatial distribution obtained - 
for individual showers or groups cf showers (classification 
according to particle number N) are analyzed. For spatial 
particle flux density it holda that e(r)~2.107IN/r for r 210m, 
for the energy flux density: Qn(r)~wr®, For shower groups of 


different sizes (QN from 1.0.10? - 5.0.10? up to 5.107 - 5.107) 
table 1 shows how many of the total of 82 investigated shovers - 
correspond to certain n-values (from¢0.8 to 3.2 - 3.4). 
Figure 2 (a,b) shows the spatial distribution of the energy 
flux of electron-photon and nuclear-active components of two 
different shower groups, figure 3 shows the energy spectrum of 
the nuclear-active component in the shower cores, and figure 4 
shows the distribution of the absolute values of the energy 
fiux of the electron-photon component in a cirvle with the 
radius 1.5 m round the axis of a shower with N = 10 particles. 
Card 2/4 The diagram is characteristic of the strong oscillations ob- 
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served. Figure 5 finally shows the spatial energy flux distri- 
bution within the range of from 0.1 to 30 ms the measured values 
(in a semilogarithmic diagram) are practically on a steeply de- 
clining straight line. Thus, the following is obtained for the 
electron-photon component: 


eacnit ~1/r'*?F at 0.1 mérg2.0 m 
@, on EO at 2.0 m¢rd30m 
: - « 2 
and for the nuclear-active component: Q_,~wi/r at 0.2m 4r430n. 
“Figure 6 again shows the spatial distribution of the absolute 
values of energy flux in a distance of 10 m from the shower core; 
like within the range of the core itself, oscillations are con- 
siderable. The authors finally thank G. T.Zatsepin .od I. Pe Iva~ 


nenko for advice and discussions. There are 6 figures, 3 tables, 
and 3 Soviet references. 


ASSOCIATION: Institut yadernoy fiziki Moskovekogo gosudarstvennogo universi- 
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TITLE: A Hodoscope Based on Semiconductors” 
PERIODICAL: Pribory (Ve cxnnika eksperimenta, 1960, No 2, 
pp 72 - 74 (USSR) 


ABSTRACT: A detailed circuit diagram of the equipment is shown in 
Figure 1. All ip nae in this device are Soviet- 
made, type P 13B,*while the diodes are of the type D1B. 4% 
The upper portion of the circuit elements in the figure 
consists of 25 transistorized gded units; the middle 
portion contains 25 bistable trigger circuits, while 
the lower portion contains a univibrator and a blocking 
oscillator. The bistable circuits are the basic units of 
the system. The transition of a bistable circuit from 
the first state of equilibrium into the second steady 
state is effected by a voltage pulse from a corresponding 
counter C. The circuit remains in the second steady 
state till the instant of reading the state of the bi- 
stable circuits; it acts therefore as a memory device 

Cardi/3 containing the information relating to a given hodoscopic 
number. The negative pulses from the counters C are Lf 
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82887 


$/120/60/000/02/018/ (52 
£192/E382 


applied to the collector circuits of the gated input 

units. These pulses are almost fully suppressed, if 

the gating signal Y is absent. When the positive 

pulse Y is applied, the circuit is unblocked and thus 
the pulses from C can actuate the bistable circuits. 

The resolving time for the coincidences between C and 

Y pulses is of the order of 5 ps. The system operates 
satisfactorily if the amplitudes of the counter pulses 

are about 2.5 V and those of the gating pulses are about 
0.5 V. The process of signal transmission is initiated 

by a starting pulse P (Figure 1). This signal actuates 

a univibrator and opens a blocking oscillator which 

starts generating a train of positive pulses having an 
amplitude of 4 V and a duration of 7 ys. The pulses 

are repeated at intervals of 200 »S. These pulses are 
applied to the input circuits of all the bistable circuits © 
by means of the diodes (Figure 1). The first pulse 
returns all the bitable triggers to their original steady 
state. Consequently, the collectors of these circuits ,f- 
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A Hodoscope Based on Semiconductors E192/E382 
produce transients which actuate the neighbouring trigger 
circuits. In this way successive resetting pulses from 
the blocking oscillator produce a shifting of the infor- 
mation stored in the trigger circuits. As a result of 
this operation positive pulses are produced at the output 
of the last bistable trigger. The hodoscopic channels are 
arranged in groups of 25, each group being provided with 
its own blocking oscillator. The output signals of each 
group are applied to a common output circuit. The blocking 
oscillator produces 30 pulses, since the monostable multi~ 


vibrator returns to its Steady state after the interval 
corresponding to 30 periods of the blocking oscillator. 
There are 1 figure and 5 referemces, 1 of which is English 
and 4 are Soviet. 


ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki 
MGU (Scientific-Research Institute for Nuclear Physics of 4 
MGU) 


SUBMITTED: March 16, 1959 
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Function of the spatial distribution of a flux of charged particles 
in an individual extensive air shower. Zhur. eksp. 4 teor. fiz. 38 - 
no.1:297-298 Jan ‘60. (MIRA 14:9) - 


1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universi- 
teta. 


(Cosmic rays) 
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AUTHORS: —Goryunov, N. N., Zatsepin, G. T. 
TITLE: Observation of Meson Bursts in a System of Tonization- 
Chambers 4 


PERIODICAL: | zhurnal eksperimental 'noy 4 teoreticheskoy fisiki, 1960, 
Vol. 39, No. 2(8)5 pps 271 - 275 


TEXT: The device by means of which the investigations described here 
were carried out, consisted of two layers of cubic {onization chambers 
(cf. Fig. 1). The chambers were close together and covered a square area 


of 4 ae Each layer consisted of 64: chambers. Besides this device, a 

large number of Geiger-Miller counters, arranged in groups at different 
distances from the chamber system, were ueged for recording muon bursts. 
Fig. 2 shows examples of jonization distributions in the layer of ioni-~ 
zation chambers during the recording of inclined muon showers. The re- 
sults obtained were evaluated from the following viewpoints: 1) Ioniza-~ 
tion ig concentrated only in one of the rows of chambers, and its total 


Cara 1/3 
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amount corresponds to the passage of more than 1,000 relativistic par- 
ticles. 2) There must be at least four chambers in a straight line, in 
which ifonizations should not differ by more than one and a half times 
their amount. The number of events seleoted in this manner amounted to 
0-25 + 0.03 per hour in each row of chambers. A total of 190 events were 
recorded in both rows. Fig. 3 shows the integral shower spectra (1 ~ 
according to the number of relativistic particles in the shower, 2 ~ 
according to the total ionization). For constructing the ourves, the 
data obtained in 370 hours of operation of the device were used, as- 
suming that the total number of muon showers of a given number of par~ 
ticles passing through the device exceeded the number measured in the Lk 
selected angular interval by more than twenty times its amount. For the 


bursts due to high-energy muons (E210'' ev) inciding upon the horizontal 
line at equal angles (= 15°) it holds that the number of showers de- 
creases with the number of particles n ag 1/n2 or even more steeply. 
The experiments showed that by means of the system of ionization cham- 
bers used by the authors, it is possible to measure not only the number 
of particles of showers produced by muons, but also to investigate the 
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angular distributions of high-energy muons. There are 3 figuses and an 
5 references: 4 Soviet and 1 US. 


SUBMITTED: March 26, 1960 
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"evelopment of Air Showers and Nature of Primary 
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report presented at the Intl. Conference on Cosmic Rays md 
Earth Storms, Kyoto, Japan, 4-15 Sept 1961. 
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AUTHORS: Vakulov, a Goryunov, N.N.; Logachev, Yu.I., and 
Sosnovets, E.N. 


TITLE: Radiation registered during the flights of Soviet artificial 
satellites and space rockets 


PERIODICAL: Geomagnetizm i aeronomiya, v.1., no.6, 1961, 880-887 


energy in the crystal than tha 
devices, j 
measured. 
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penetration. The devices with the counters were located both inside and 
outside the container with scientific apparatus. For economy the photo-~ 
multipliers in the counters were fed without a divider by leads from a high- 
voltage battery direct to the electrodes. Ionization was determined from 
the currents of the anode and seventh dynode. By using two channels, these 
currents could be compared in order to estimate how much of the energy pro- 
duced in the crystal resulted from saturation of the anode current during 
intense scintillation in the crystal. By this means comparatively high- 
energy particles could be detected in the inner zone during tests with the 
third artificial Earth satellite. The use of a single scintillation counter 
to measure many parameters permitted the weight and size of the device to be 
reduced but required careful selection of photomultipliers, which had to 
satisfy the following requirements: (1) there must not be more than cone 
sound impulse per 10 sec. corresponding to energy liberation of above 30 kev 
in an NaJ(T1) crystal and there must be practically no imnulses corres- 
ponding to energy liberation of > 300 kev; (2) leakage current of the 
seventh dynode 1-107°~ a; (3) anode dark current €_1°1078 a; (4) leakage 
current of the other dynodes of the intervals qe 1°1077 a. the '-5(STS-5) 
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gas-discharge counters used were small and had a low operating voltage 

(~~ 400 v) and a thin wall, which facilitated the recording cf low-energy 
particles. The electronic circuits operating on semi-conductor elements 
and the calibration method are described in detail. There are 9 figures and 
5 Soviet references. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet in. M.V. Lomonosova. 
Institut yadernoy fiziki (Moscow State University imeni 
M.V. Lomonosov. Institute of Nuclear Physics). 
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Fewer particles, in fluctuations obser 
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Calculation of a nonsteady process in a simple circult containing 
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ABSTRACT:. “A transisterized ampiffier. for measuring weak currents («1077 amp): t 
i deseribed, in which the converston-of de into voltage pulses proportional in -anpli-=— 
{tude to the current_te-realfzed-by- means ofa-capacitor and: a relay. Tha devi 


permits digital regtatration of the measured current and by virtue ef fts campac 
. Size is a useful component in space probes. Since it is virtually insensitive to 
the polarity of the measured current, £€ can ba used with efther electron or posi- 
_tive-ion detectors. The circuit contains four amplif(cation stages and a nonlinear 
negative feedback circuit which ftiereases the gain by a factor of If. For ‘register- 


ing widely varying current, several {idividual amplifters can be used. Three of 
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and ‘Cosmos=15. The total 
“the maximum number of pulses fn @ sequence wae 40. 
Thee wie sensitivity of “tke first amplifier waa 10 mv. Thresheid current was 
(O07? amp {atensity was 6 + TO" L'R, partocm fae (xev where E- {s the 
« srergy tn kew to which the analyzer f{¢ adiugrad) Ortg, act. hast 
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hwas Dives tigated: tn ‘iloy ger: 
pmeniutl transistors. The transistors we 
_eolle: junctions in order t> aid the - 
: ‘development of secondary punch: through. A rectangular current pulse with a height 
4 ‘of 0.905—~1.9 Sts aid a duration of O.3—1.5 msec wus fed through the trinsistors, 
‘The bese terminal was not connected in the circuit, and the voltage bet veen the 
collector and emitter vas observ ed with an oscillograph. in a ma majority of the tren 
j8istors tested, a sudden drop-in: voltage occurred atthe instent of secondary: punch 
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preskdown similarto‘th 
| 1 régions during the breakdown of nonhomogeneous = 
functions. “magnetic field on the developnent of secondary : 
‘punch-through was also studied. 
isistors varies greatly when the magnetic field intensity and orientation are varied. 
then the magnetie field was perpendicular.to the collector-emitter axis, delay time. 
increased several times. If a pulse duration is chosen which is short:r than the |: 
i'delay time at a certsin velue of magnetic field intensity, the punch-t trough state 
n the transintor mey be turned on and off by varying the magnetic field. The 
orientation o” the magnetic field had no marked effect on the velues of diffusion- 
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enengenicere att eh Sew MIE EF 


ORG: None 


TITLE: Observation of heat fields in semiconductor devices 


SOURCE: Pribory i tekhnika eksperimenta, no,2, 1966, 169-173 7 | 
TOPIC TAGS: transistor, transistor temperature, temperature sensing film, semicon-" | 
ductor device, heat sensing fluorescent film, fluorescent compound / £-9 fluorescent 
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on the surface of semiconductor devices, based upon thermal effects on fluorescent 
films deposited upon the investigated surface. Attention to this method was directed 
in general by the connection between thermal field patterns and defects in semiconduc. 
tor devices; and in a more specific way, by the drawbacks of high inertia of other | 
feasible methods, such aS e.g. evaporographs. The films used in the described method i 
were dried deposits from ethyl alcohol suspensions, based upon ZnS with added activa- 
tors, Compound K-9 and FK~101 decrease their brightness upon heating. Compound FKP-=-°; 
03K initially increases its brightness by a temporary flash. The apparatus for the 
exploration of temperature effects on fluorescence of the compounds consisted of a me~ 
tal ribbon with the deposited compound on one side irradiated by ultraviolet light A 
i 


| 
| 
i 
| 
I 
i 
} 
ABSTRACT: This paper describes a methodology for the exploration of thermal fields 
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and observed by a photomultiplier thru an ultraviolet-opaque filter. A heat source 
and a thermocouple riding upon the opposite side of the metal ribbon controlled the 
compound's temperature, It was found possible, using three compounds as required, to ° 
cover the temperature range of 20 ~ 250°C., and to attain adequate sensitivity - a | 
doubling of luminosity for a 10°C temperature fall, With this method, the distribu- i 
tions of surface temperatures can be adequately evaluated quantitatively for the pur! - 
poses at hand, Transistor and diode surface temperature patterns during overloads and! 
breakdowns are shown. Characteristic hot Spots appear e.g. upon the surface of a dio-w! 
de under conditions of an avalance breakthrough. Orig. art. has 8 figures, 
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leaching salinized soils in the foothill zone of southern 
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(South Kazakhstan Province--Sa§ine and alkali soils) 
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(Kasakhstan—Irrigation farming) 
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Physiological appraisal of irrigation conditions for soybeans. 
Fiziol. rast. 11 no.6:1090-1094 N-D '64, 
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1. Kazakh Scientific Research Institute of Irrigation, Dzhambul. 
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Improvement in the operation of the blocking 
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, oscillations, Elek, sta. 31 no.12:79 D '60, (MIRA 14:5) i 
(Electric protection) 
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Concerning the design of networks with RC circuits for slippage 
rate regulation, Elek sta, 32 no.6:88-90 Je '61. (MIRA 14:8) 
(Electric controllers) ake 
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Check of the DFZ-2 protection system on operating lines with a 
small load. Elek. sta. 33 no.5:91 My '62. {MIRA 15:7) 
, (Electric power distribution) 
(Electric protection) 
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Faulty oparation of 4 call~signaling system in DFZ2 differential- 

phase high-frequency protection apparatus. Elek. sta. 33 no.8: 
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(Electric power distribution) (Electric protection) 
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. Elekirichestvo, 1985, Nove, 14-8, In Rudi 
Electrical Engineering Abstracts The Instruments are of elther single-flux of muitl- 
May 1954 — : flux design and the autho’s show that a. general 


vate of these Instruments snay be evolved from first 

principles and rigorously for the simple singfe-fux 

type with a metal disk. It Is secn that the well-known 

physical facts on which the disign of these instruments 

. : . is based all follow from the relatively simple expres 

pee ; : sions derived from the electsomechanical and eneray 
equations. The theory of the multi-flux Instrumente, 
the only types In common use, presents no essential 
diMicultles when evolved on tie sam lines, However, 
despite this clarification of the fundamental principles 
of this type of instrument: (which also applies to 
induction-type relays), certain unavoidable construc- 
tivnal features of the actual instruments Introducs | - 
slight complications which have to be considered In. 
the design, e.g. the usynimitry of tho pole arrange « 
ment. [tis shown that not more than the introduction, 
of additional conditions into the basic equations is 

: : _-gequired, these being satislied by obvious modifica: 

st lions of certain terms of these equations, which does 

not alter the general character of these equations, 
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(Calculat ing machines) 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1958, Nr 1, p 107 (USSR) 


AUTHOR: Goryunov, P. N. 
TITLE: Theory, Calculation, and Investigation Methods of Induction-Type Electric 
Measuring Instruments (Teoriya, raschet i metody issledovaniya induk- 
tsionnykh elektroizmeritel'nykh priborov) 

ABSTRACT: Bibliographic entry on the author's dissertation for the degree of 
Doctor of Technical Sciences, presented to Leningr. politekhn. in-t 
(Leningrad Polytechnic Institute), Leningrad, 1957. 

ASSOCIATION: Leningr. politekhn. in-t (Leningrad Polytechnic Institute) 


1. Electrical equipment 2. TRS LROner hes rneory 3. Instruments 
: ~-Analysis 4. Mathematics 
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ACCESSION NR AT3013128 a: 8/2589/65/000/072/0073/0084 


AUTHOR Goryunov, P. N. 


" TITLE New high-sensitivity ballistic method for testing ferromag- 
.. netic materials : 


Da pees ee 


' SOURCE USSR. Komitet standartov, mer 1 izmeritel'ny*kh priborov. 
_ Prudy* institutov Komiteta, no. 72, 1963, 73-84 


.., TOPIC TAGS . magnetic testing, permeability measurement, permeammeter, 
-. ballistic method, multiplicative rectifying switch, ballistic galva- : 
-. nometer, vacuum galvanometer i 
~’ ABSTRACT The. method.employs an ordinary ballistic galvanometer and‘ 
- its sensitivity can be increased by a factor more than 100 times te gs 
- . over that of the known ballistic method. The method is based essen- :.~ 
tially on that developed by Ellwood (Rev. Sci. Instr. No. 5, 1934, 
7 Dis 300) except that the special galvanometer used in the latter is ; 
', Peplaced by an ordinary galvanometer used in conjunction with a spe-_ 
cial multiplicative-rectifying switch for reversal of magnetization. .... 
- The operation of the equipment is described and an error analysis 
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Exeperinental investigation of the , 
. Mlek, sta. 29 no.2:29-32 F 8. 
ander pressure @ qrieid eine) 


flow of three-phase mixtures 
(MIRA 1123) 
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GORYUNOV, S.I., starshiy nauchnyy sotrudnik, kand. telchn. nauk 
Sa 
Calculating the permissible intensity of hydraulic filt 
for corsless dams. Izv.VNIIG 61:43-59 '58. 
(MIRA 1336) 


(Dans ) 
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GORYUNOY, Semen Ivanovich; GIRSHKAN, I.A,, red, 
ens sels tan ERA GER AI RE Seer iehe 
(Method for approximate calculation of hydraulic transportation 
of cohesionless soil under pressure | Sposobd priblizhennogo 
rascheta napornogo gidrotransporta! nesviaznykh gruntov. Izd.2. 
Moskva, Gos.energ.isd-vo, 1959. 42 p. (MTRA 1323) 
(Hydraulic engineering) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410010-3" 


CIA-RDP86-00513R000516410010-3 


CASH HOEY SE ea 


"APPROVED FOR RELEASE: 03/13/2001 


* 8 (6) SOV /91-59=+4-19/28 
AUTHORS: _ FOTTUAGK pends » Zadvornyy, G. M.,Nagli, Ye. Se, Engineers 


TITLE: The Caleulation of Ash and Slag Pipelines 
0 raschéte zoloshlakoprovodov) 


PERIODICAL: Energetik, 1959, Nr 4, pp 26 = 29° (USSR) 


ABSTRACT: In the power plants of the USSR, ash and slag are transported 
to the ash dumps by hydraulic devices and pipelines, for 
example with the Moskal'tkoy hydraulic apparatus or by dredger 
pumps. In 1956, VNIIG began an investigation of existing 
hydraulic ash removal systems on an experimental installation 
for obtaining the theoretical grounds for calculating 

.» pressure lines for ash and slag removal, For this purpose, 
the hydraulic ash and Slag removal systems of the Chelyabinsk 
and Voronezh power plants were investigated. Dredger pump 
systems were tested at the Shterov GES, The data of these 
investigations were used for building an experimental in- 
stallation using the Moskal'kov hydraulic equipment reduced 
to one third its actual size. The experimental data were , 

Card 1/2 compared with the data obtained from full-scale ash removal 
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nae SOV/91-59-4-19/28 
The Calculation of Ash and Slag Pipelines 


installations. Figure 1 shows a graphic representation of 
this comparison. The authors present formulas for calculat- 
ing ash and slag pipelines and recommend speeds at which ash 
and/or slag should be transported. Slag alone may be trans- 
ported at speeds of 1.8 - 2.2 m/sec, slag and ash 1.6-1.9 
m/sec and ash alone 1.2-1.4 m/sec. 

There are 2 graphs and 2 tables. 


Card 2/2 
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GORYUNOV, 3M. 
m Z es A TESS 
Analytical solution of the planning problem of (ee 
waters from reservoirs bypassing water cutiets. ° ° 


MIRA 18:10) 
tekh nauk 9 no.5?71-74 'O5e ( 


1. Sradnoaziatskiy nauchno-issledovatel'skiy institut vodnykh 
problem 4 gidrotekhniki. 
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AMMOSOV, I.1., red.; BURTSEV, D.N., red.; GORYUNOV, S.V., redo; 
GUSEV, A.I., red.; KOROTKOV, G.V., red.; KOTLUKOV, V.A., 
red.; KUZNETSOV, I.A., red.; MIRONOV, K.V., red.; 
MOLCHANOV, I.Ie, rede; NEKIPELOV, V.Ye., red. ; PONOMAREV, 
T.N., red.; POPOV, V.P., reds; PROKHOROV, S.P., red; 
SKROBOV, S.A., red. ; TYZHNOV, A.V., rede; SHABAROV, N.Vey 
red.; YAVORSKIY, V.I., rede; BOBRYSHEV, A.T., red. toma; 
VINOGRADOV, B.G., red. toma; VOLKOV, K.Yu., zam. red. toma; 
LUGOVOY, G.I., zam. red. toma; OGARKOV, V.S., red, toma; 
SIMOHOV, A.V., red. toma; IZRAILEVA, G.A., red.izd-va; 
IVANOVA, A.G., tekhn, red. 


[Geology of coal and combustible shale deposits in the 
U.S.S.R.]Geologiia mestorozhdenii uglia i goriuchikh slan- 
tsev SSSR. Glav.red.I.I.Ammosov i dr, Moskva, Gosgeoltekh- 
4zdat. Vole2. [Moscow Basin and other coal deposits in 
central and eastern provinces of the European part of the 
U.S.S.R.}Podmoskovnyi bassein i drugie mestorozhdeniia uglia 
tsentral'nykh i vostochnykh oblastei Evropeiskoi chasti 
RSFSR. 1962. 569 p. maps. (MIRA 15:9) 


1. Russia (1923- U.S.S.R.)Ministerstvo geologii i okbrany 
nedr. 


(Coal geology) 
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GORYUHOV, V.;,XAPRLINSKIY, Tu. 


International division of labor and economic amar a = 
socialist countries. Sotea.trud no.10:73-83 0 57. : 
(Division of labor) (International economic relations 
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VOROB'YEV, Ne; KOVROVA,P., doyarka, dvashdy Geroy Sotsialisticheskogo Truda, 


deputat Verkhovnogo Soveta RSFSR; KONYAYEV, I.; eidielalet ve a 


08249-52 Jl 158. 
Lights on the banks of the Oka. Sov.profsoiuzy 6 no.8 sae a ae) 


% Vorob' yey). 
skiy raykom profsoyusa rabotnikov kul' tury (for 
Peete Paton brigady kolkhoza imeni Kalinina (for Konyayev). 
(Ryazan Province--Social group work) 
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GORYUNOV, Ve 


7 Sa tenet Bae 
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ee When the excavator is out of service. Mast. ugl. 8 no.7s24 


Jl 59. (MIRA 12:10) 
(Coal mines and mining--Bquipment and supplies) 
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W f the Trade Committee of the Unit 
Bee leeiee for Asia and the Far East. VYneeh,torg 30 110.5% 
26-30 '60. (MIRA 13:5) 


(United Nations--Commiseions) (Connerca) 


ed Nations Economic 
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